The pathway for DNA recognition and RNA integration by a group II intron retrotransposon.
Group II intron RNPs are mobile genetic elements that attack and invade duplex DNA. In this work, we monitor the invasion reaction in vitro and establish a quantitative kinetic framework for the steps of this complex cascade. We find that target site specificity is achieved after DNA binding, which occurs nonspecifically. RNP searches the bound DNA before undergoing a conformational change that is associated with identification of its specific binding site. The study reveals a facile equilibrium between intron invasion and splicing, indicating that RNP invasion of top strand DNA is a relatively unfavorable event. Group II mobility must therefore depend on the trapping of invasion products, potentially through interaction of the intron-encoded protein with the DNA target and/or initiation of reverse transcription.